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New German Patent Application 

"Costimulating polypeptide of T cells, monoclonal antibodies, and the 
preparation and use thereof" 

Applicant: Federal Republic of Germany, ultimately represented by Prof. 
R. Kurth 

Our reference: 169-1 

Costimulating polypeptide of T cells, monoclonal antibodies, 
and the preparation and use thereof 

The invention relates to a polypeptide (8F4 
molecule) having the biological activity of costimulating T 
cells. The invention further relates to monoclonal 
antibodies against the 8F4 molecule and hybridoma cells 
v^hich produce the monoclonal antibodies. The invention 
additionally relates to the use of substances which inhibit 
the biological activity of the polypeptide 8F4 according to 
the invention, in particular monoclonal antibodies, natural 
or synthetic ligands, agonists or antagonists, as 
pharmaceuticals. In particular, the invention relates to the 
use of these substances for the prevention or therapy of 
disorders in which the immune system is involved, in 
particular for the treatment of autoimmune diseases and for 
the prevention of rejection reactions with organ 
transplants. The invention additionally relates to the use 
of the 8F4 molecule or of cells which contain the 8F4 
molecule as pharmaceuticals, in particular for the 
prevention or therapy of disorders in which the immune 
system is involved, in particular for the treatment of 
cancers. Aids, asthmatic disorders or chronic viral diseases 
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such as HCV or HBV infections. The invention further relates 
to the use of substances which specifically recognize the 
polypeptide according to the invention, in particular 
monoclonal antibodies, natural or synthetic ligands, 
agonists or antagonists, for the diagnosis of disorders in 
which the immune system is involved. In particular, the 
invention relates to diagnosis by means of an ELISA 
detection, a flow cytometry or a Western blot, a 
radioimmunological detection, a nephelometry or a 
histochemical staining . 

T lymphocytes recognize their antigen, which is 
presented by "antigen-presenting cells", for example 
dendritic cells, B cells and macrophages, through their T- 
cell receptor. Recognition of the antigen by the T-cell 
receptor alone is, however, in most cases insufficient for 
adequate activation of T lymphocytes. The latter makes 
additional simultaneous stimulation (also called 
"costimulation" hereinafter) by other receptor molecules on 
the surface of the T lymphocytes necessary. One of these 
receptor molecules is the so-called CD28 receptor which is 
stimulated by the costimulating molecule B7 . If these 
"costimulatory" molecules, for example CD2 8, are effective, 
then the activation of the T cell reaches an adequate level 
after recognition of the antigen by the T-cell receptor. 
After such a complete activation, the T cell expresses 
additional molecules, for example CD25, CD69, CD71, on the 
surface and synthesizes numerous cytokines, for example IL-2 
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and IFN-y, which function as messengers. Both these 
additional surface molecules and the cytokines serve for the 
T cell to exchange information with other cells in the 
immune system. The activated T cells direct the entire 
antigen-specific immune defenses through the additional 
surface molecules and the cytokines. Both the generation of 
cytotoxic cells ("killer cells") and the generation of 
antigen-specific antibodies by B cells is controlled in this 
way. Cytotoxic cells, as well as the specifically formed 
antibodies, eliminate viral or bacterial pathogens which 
enter the body. In some cases, however, the immune response 
goes too far, and the immune system is directed against the 
body's own cells. This leads to the occurrence of 
"autoimmune diseases", for example to rheumatoid arthritis, 
ankylosing spondylitis, Sjogren *s syndrome, ulcerative 
colitis inter alia. One of the essential sites of 
cooperation between antigen-activated T cells and other 
cells of the immune system are the secondary lymphatic 
organs, including the tonsils. This is where the T 
lymphocytes are activated by the antigen presented by 
dendritic cells, and this is where T lymphocytes interact 
with B cells. Through this interaction, B cells secrete, 
after several intermediate stages of differentiation, 
antigen-specific antibodies of the IgM and IgG types. 

The costimulatory molecule which has been 
characterized best and is among the most effective to date 
is the CD28 surface molecule (called CD28 receptor or CD28 



hereinafter) which is constitutively expressed on a large 
fraction of T cells. Costimulation by CD28 in vitro leads, 
after recognition of the antigen by the T-cell receptor, to 
a very large increase in cytokine secretion, for example of 
IL-2 and IFN-y, and to a marked up-regulation of the 
expression of cell surface molecules such as CD25, CD69, 
CD71, which are necessary for interaction of T cells with 
other immune cells, for example B lymphocytes; cf. Chambers 
and Allison, Current Opinion in Iimunology 9 (1997) , 396- 
404. Costimulation via the CD28 receptor can also markedly 
increase the proliferation of T lymphocytes. In addition, 
costimulation via the CD28 receptor optimizes the T-cell 
control of B- lymphocyte function so that there is increased 
secretion of antibodies. 

If the function of the CD28 receptor is abolished, 
there is a drastic loss of function in the immune defenses. 
This has been shown by means of a transgenic mouse in which 
the CD2 8 gene was destroyed by homologous recombination (a 
so-called "CD28 knock-out"). The destruction in this way of 
activation of the antigen-specific T cells leads to lack of 
costimulation. This in turn leads to a disturbance of T-cell 
function, that is to say to a reduced proliferation of T 
cells and to a drastically reduced synthesis of various 
cytokines. The lack of costimulation eventually leads to a 
reduced function of the antigen-specific immune defenses. 
Thus, inter alia, the formation of antigen-specific IgGl and 
IgG2 antibodies by B lymphocytes is reduced to 10% of the 



normal level through the lack of CD28; cf. Shahinian et al . , 
Science 262 (1993), 609-612; Lucas et al . Journal of 
Immunology 154 (1995), 5757-5768. 

It is also possible in vitro to prevent the Aids 
virus entering T lymphocytes by costimulation by CD28; cf. 
Riley et al . , Journal of Immunology 158 (1997), 5545-5553. 
Corresponding experiments in vivo have not yet been carried 
out. It is known that CD28 switches on many cytokine genes 
which may lead to considerable side effects in vivo. 
Blockade of CD28 receptors by a soluble CTLA-4 
immunoglobulin molecule has been employed successfully in a 
monkey model to prevent the rejection of transplanted 
kidneys. In this case, CTIiA-4 had been employed in 
combination with an antibody against the CD40 ligand 
molecule; cf. Kirk et al . , Proc. Natl, Acad. Sci. USA 94 
(1997) 8789-8794. However, blockade of CD28 receptors 
affects all T lymphocytes and not just those already 
activated because CD28 is constitutively expressed on T 
lymphocytes . 

There is thus a need for a costimulating surface 
molecule which is expressed only on activated T lymphocytes. 
The invention is therefore based on the object of providing 
a surface molecule on activated T cells which has a strong 
costimulatory effect on central functions of T lymphocytes. 
Another object of the invention is to provide substances, 
for example monoclonal antibodies against the costimulatory 
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surface molecule, natural or synthetic ligands, agonists or 
antagonists of the surface molecule. 

In a first embodiment, the invention relates to a 
polypeptide having the biological activity of costimulation 
of T cells, characterized in that a) the polypeptide occurs 
on activated CD4"^ and CDS"^ T lymphocytes but not on resting 
or activated B cells, granulocytes, monocytes, NK cells 
(natural killer cells) or dendritic cells, and b) the 
polypeptide is a dimer, the polypeptide having a molecular 
weight of about 55 to 60 kDa (kilodalton) determined in a 
non-reducing sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE) , and the two polypeptide chains 
of the polypeptide having a molecular weight of about 2 7 kDa 
and about 29 kDa measured in a reducing SDS-PAGE. 

The polypeptide according to the invention (also 
called 8F4 molecule or 8F4 hereinafter) is expressed only 
after activation of the T lymphocytes, specifically both on 
CD4"' and on CDS'" T cells. In a non-reducing SDS-PAGE, the 8F4 
molecule has a molecular weight between about 55 and 60 kDa 
(kilodalton) . The 8F4 molecule is composed of two peptide 
chains, and the two peptide chains have a molecular weight 
of about 27 and about 29 kDa in a reducing SDS-PAGE, The 8F4 
antigen can be unambiguously detected histologically on 
activated T lymphocytes in the lymphatic tissue of the 
tonsils and lymph nodes, especially in the germinal centers, 
the site of interaction of T lymphocytes and B lymphocytes 
in the generation of antibodies. Tonsillar T cells isolated 



ex vivo are about 50-80% positive for the 8F4 antigen and 
show signs of advanced activation. The 8F4 molecule is not 
detectable on resting or activated B cells, granulocytes, 
monocytes, NK cells and dendritic cells. 

An important biological activity of the 8F4 molecule 
is its costimulating activity on T lymphocytes. The 
costimulating activity can be determined by the method of 
Linsley et al . , Journal of Experimental Medicine 176 (1992), 
1595-604. The costimulating activity of the 8F4 molecule 
resembles the costimulating activity of the CD28 molecule, 
which has been identified as the central enhancement element 
of antigen recognition by the immune system. The 8F4 
molecule differs in many aspects from CD28, however. Thus, 
expression of the 8F4 molecule on the surface of the T cells 
requires induction, whereas CD28 is constitutively 
expressed. There are also distinct differences detectable in 
the function: costimulation by CD28 leads to overexpression 
of numerous lymphokines, inter alia of interleukin-2 (IL-2) . 
Costimulation by 8F4 also leads to enhanced secretion of 
lymphokines, but not of IL-2. The costimulatory activity of 
the 8F4 molecule thus differs from the activity of the CD28 
molecule. Since stimulation by 8F4 does not switch on all 
cytokine genes, costimulation by 8F4 in vivo is 
advantageous, for example compared with costimulation via 
the CD28 receptor. Moreover, the induction, the expression, 
the site of expression and the function of the 8F4 molecule 
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differ from all other known molecules with costimulatory 
activity. 

The 8F4 molecule according to the invention is a 
novel surface molecule on activated T cells which has a 
strong costimulatory effect on central functions of T 
lymphocytes. Expression in vivo indicates inter alia an 
essential involvement of the 8F4 molecule in the cooperation 
of T cells with other cells of the immune system such as B 
cells or dendritic cells within the humoral and cellular 
immune defenses against viruses and bacteria. 

After expression, the 8F4 molecule has in vitro a 
strong costimulatory effect on various functions of T 
lymphocytes : 

1. Marked enhancement of the proliferation of T 
lymphocytes . 

2. Marked enhancement of the synthesis of certain 
cytokines by T lymphocytes . 

3. Greatly increased expression of control molecules, for 
example surface molecules and cytokines, on and in T 
lymphocytes . 

4. Marked improvement in T-cell-induced antibody formation 
(IgM and IgG) by B cells. 

In a second embodiment, the invention relates to 
monoclonal antibodies against the 8F4 molecule. The 
monoclonal antibodies according to the invention can be 
prepared in a conventional way by the method described by 
Milstein and Kohler, Nature 256 (1975), 495-497. In 



- 9 - 



particular, the monoclonal antibodies according to the 
invention can be prepared by immunizing mice with T cells 
which have been activated in vitro with phorbol myristate 
acetate (PMA) and ionomycin ("2-signal system") for 24 h. 
The spleen cells of the immunized mice are fused with 
myeloma cells. 8F4-specific monoclonal antibodies are 
identified by their recognition of 2 -signal -activated but 
not resting T lymphocytes. Moreover 8F4 -specific antibodies 
do not stain T cells stimulated with one signal (either PMA 
or ionomycin) in a detection method carried out in a 
conventional way. 8F4 -specific antibodies produce a typical 
staining pattern of tonsillar T cells and recognize an 
antigen of about 55 to 60 kDa in a non-reducing SDS-PAGE and 
of about 27 kDa and about 2 9 kDa in a reducing SDS-PAGE on 
activated T lymphocytes. 

In another embodiment, the invention relates to 
hybridoma cells which produce the monoclonal antibodies 
according to the invention. 

In another embodiment, the invention relates to the 
use of substances which inhibit the biological activity of 
the polypeptide 8F4 according to the invention as 
pharmaceuticals. The use of the monoclonal antibodies 
according to the invention, natural or synthetic ligands, 
agonists or antagonists of the 8F4 molecule is particularly 
preferred. These substances can be used as pharmaceuticals 
for the prevention or therapy of disorders in which the 
immune system is involved, in particular for the treatment 
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or autoimmune diseases or for prevention of rejection 
reactions in organ transplants. Blockade of the interaction 
of the 8F4 antigen with its receptor improves, for example, 
the prevention of organ rejection because such a blockade 
affects only previously activated T lymphocytes. 

Another embodiment of the invention relates to the 
use of the polypeptide according to the invention as 
pharmaceutical. The polypeptide according to the invention 
can be used in particular for the prevention or therapy of 
disorders in which the immune system is involved, in 
particular for the treatment of cancers, AIDS, asthmatic 
disorders or chronic viral diseases such as HCV or HBV 
infections . 

The polypeptide according to the invention can 
likewise be introduced into cells in a conventional way so 
that these cells for example constitutively express the 
polypeptide. For example, the nucleic acid sequence encoding 
the polypeptide or a vector comprising the nucleic acid 
sequencing encoding the polypeptide, for example the cDNA or 
genomic DNA, promoters, enhancers and other elements 
required for expression of the nucleic acid sequence can be 
inserted into a cell. The polypeptide according to the 
invention can also be introduced for example by means of 
liposomes into cells which then form the polypeptide on 
their cell surface. These cells can be used as 
pharmaceuticals according to the invention, in particular 
for restoring dysregulation of the human immune system, as 



occurs within the framework of numerous chronic infectious 
diseases, for example within the framework of AIDS, 
asthmatic disorders or in chronic viral hepatitis (for 
example HCV, HBV) , or for stimulating the immune system in 
vitro or in vivo such as, for example, be used for the 
therapy of cancers . 

In another embodiment, substances which specifically 
recognize the polypeptide according to the invention are 
used for diagnosing disorders in which the immune system is 
involved, the substances embracing in particular a 
monoclonal antibody, natural or synthetic ligands, agonists 
or antagonists. It is possible to use for the diagnosis for 
example an ELISA detection, flow cytometry, Western blot, 
radioimmunoassay, nephelometry or a histochemical staining. 
The implementation of these detections is known to those 
skilled in the art. 

The figures serve to illustrate the invention: 

Fig. 1 shows the result of an immunoprecipitation of 
the 8F4 antigen from activated human T cells. (a) Sodium 
dodecyl sulphate polyacrylamide gel electrophoresis (SDS- 
PAGE; 12% polyacrylamide gel (PAA gel)) reducing, (b) SDS- 
PAGE (10% PAA gel) non-reducing. The conditions for elution 
of the antigen from the 8F4 matrix are indicated. "SDS" 
means sodium dodecyl sulphate; "DTT" means dithiothreitol , 
"Mr" means molecular weight and "kDa" means kilodalton. 

Fig. 2a shows the result of a flow cytometry after 
induction of the 8F4 antigen on CD4"^ T cells. The activation 




time for the T cells is indicated in parentheses. "PMA" 
means phorbol myristate acetate; "PHA" means 

phytohaemagglutinin; "0KT3" is a monoclonal antibody against 
CD3; "MLR" means mixed lymphocyte reaction; "mAK 9.3" is a 
monoclonal antibody against CD28; "SEB" means staphylococcal 
enterotoxin B. 

Fig. 2b shows the result for the kinetics of 
induction of the 8F4 antigen on 004" T cells after activation 
with PMA and ionomycin in a flow cytometry. The 
immunofluorescence (log) is plotted against the cell count. 

Fig. 3 shows the result of a flow cytometry for 
identifying molecules which are involved in the induction of 
8F4 in the mixed lymphocyte reaction. "bio" means 
biotinylated antibody. 

Fig. 4 shows the result of a histochemical 
investigation for localization of 8F4 -positive cells in the 
tonsil . 

Fig. 5 shows the result of an expression analysis of 
8F4 on T and B cells from human tonsils in a flow cytometry. 
"bioPE" means biotinylated - antibody and streptavidin- 
phycoerythrin secondary reagent . 

Fig. 6 shows the coexpression of the 8F4 molecule 
with other activation markers (CD69, CD45) in a flow 
cytometry. 

Fig. 7 shows diagrammatically the enhanced 
expression of activation molecules on T lymphocytes after 
costimulation by 8F4. Open circles (O) represent 8F4 



antibodies; triangles (♦) represent nonspecific antibodies 
of the same isotype; filled circles (•) represent anti-CD28 
antibodies -9 . 3 . 

Fig, 8 shows a diagrammatic comparison of the 
costimulating effect of 8F4 with the costimulating effect of 
CD28. "mAk" means monoclonal antibodies; "ATAC" means 
''activation induced T-cell-derived and chemokine-related" ; 
"cpm" means radioactive disintegrations per minute. 

Fig, 9 shows diagrammatical ly the enhancement of the 
synthesis of the antibodies of the IgM and IgG types by B 
cells after costimulation of T cells, "ng" means nanogram; 
"ml" means milliliter; "mAk" means monoclonal antibody. 

Fig. 10 shows diagrammatically the prevention of the 
activation- induced apoptosis of peripheral T cells after 
costimulation by 8F4 . 

The following examples illustrate the invention and 
are not to be understood restrict ively. 
Example 1: Generation of the 8F4 antibody 

Balb/c mice were immunized with human T cells which 
had previously been activated for 24 h with 33 ng/ml of the 
phorbol ester phorbol myristate acetate (PMA) (Sigma, 
Deisenhofen) and with 2 00 ng/ml of the Ca^'^ ionophores 
ionomycin (Sigma, Deisenhofen) (so-called "2 -signal 
activation"). After boosting three times, the spleen cells 
of the mice were fused with the myeloma P3X63Ag8.653 (ATCC 
No. CRL-1580) , and antibody- secreting hybridomas were 
generated by standard methods; cf. Peters and Baumgarten, 
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Monoclonal Antibodies, Springer, Heidelberg, 1992. The 
resulting antibodies were screened for activated versus 
resting T cells in flow cytometry. Activated ("2 -signal 
activation") and resting T cells were incubated with the 
hybridoma supernatant and then labeled with a fluorescence- 
labeled secondary antibody; cf. Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. Only the antibodies 
which recognize molecules which were induced exclusively by 
PMA and the Ca^'^ ionophores ionomycin on the T-cell surface, 
but not by one of the agents alone ("2-signal molecules"), 
were selected for further purification. The resulting 
antibodies were investigated in flow cytometry for 
similarity to or difference from known antibodies against 
activation molecules (cf. Table 1) on T cells. The criteria 
for this were, besides the above-mentioned "2 -signal 
dependence", the kinetics of induction on stimulated T cells 
and the expression on various cell lines. 
Example 2 : Immunoprecipitation of the 8F4 antigen 

Surface molecules from activated human T cells were 
iodinated with ^^^I by standard methods and 
immunoprecipitated with the antibody 8F4 by standard 
methods; cf. Coding, Monoclonal Antibodies: Principle and 
Practice, Academic Press, London, 1996. The antibody for the 
immunoprecipitation was coupled by the method of Schneider 
et al., Journal of Biological Chemistry 257 (1982), 10766- 
10769, to protein G (Pharmacia, Freiburg) (8F4 matrix) . The 
matrix was washed as described by Schneider et al . , see 
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above. The immunoprecipitated 8F4 molecule was analyzed for 
its molecular mass in an SDS-PAGE (non-reduced and reduced) 
in a conventional way; Coding, see above. 
Example 3 : Flow cytometry 

The 8F4 -carrying T cells were analyzed in flow 
cytometry by standard methods; cf. Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. 

Exemplary embodiment 3.1: Flow cytometry after induction of 
the 8F4 antigen on CD4'' T cells. 

CD4'^ T cells from peripheral blood were stimulated 
with various agents in a conventional way, and investigated 
for expression of the 8F4 molecule in flow cytometry by a 
conventional method. The activation time for the T cells was 
between 24 hours and 144 hours with the various agents. 
Modes of activation: phorbol myristate acetate (PMA; 33 
ng/ml) , ionomycin (200 ng/ml) , phytohaemagglutinin (PHA 
1.5 mg/ml) , 0KT3 (monoclonal antibody against CD3) , mixed 
lymphocyte reaction (MLR, between 50,000 CD4"' T cells and 
100,000 B cells), mAk 9.3 (monoclonal antibody against 
CD28) , staphylococcal enterotoxin B (SEB, 0.1 ng/ml). 
Analysis revealed that various stimuli are suitable for 
inducing the 8F4 molecule on T cells, but the expression 
density differs. The most potent stimuli, besides the highly 
active pharmacological agents PMA and ionomycin, are those 
which represent a costimulatory situation such as, for 
example, accessory cells in the MLR or the costimulating mAk 
9.3. 
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Exemplary embodiment 3.2: Kinetics of induction of the 8F4 
antigen on CD4"^ T cells after activation with PMA and 
ionomycin . 

CD4'*" T cells from peripheral blood were stimulated 
with PMA (33 ng/ml) and ionomycin (2 00 ng/ml) in a 
conventional way and investigated after 0, 4, 8, 12, 24 and 
48 hours for expression of the 8F4 molecule by flow 
cytometry in a conventional way. The molecule is detectable 
on the surface after only four hours, and thus belongs to 
the class of relatively early activation antigens. There is 
still good expression of the antigen even after 48 hours. 
Exemplary embodiment 3.3 : Flow cytometry to identify 
molecules which are involved in the induction of 8F4 in the 
"mixed lymphocyte reaction" . 

50,000 CD4'' T cells from peripheral blood were 
cocultivated with 100,000 allogeneic tonsillar B cells for 
6 days (37^0, 5.2% CO2, 200 /il of RPMI 1640 with 10% FCS in 
96-well round-bottom plates) and then investigated for 
expression of the 8F4 molecule in flow cytometry. At the 
start of cultivation, various antibodies (anti-CD80, anti- 
CD86, anti-MHCII; all 10 mg/ml) were added to the culture in 
order to examine the dependence of 8F4 induction on these 
molecules. Expression of 8F4 can be blocked only by blockade 
of the CD86/CD28 interaction, but not by blockade of CD80, 
The blockade effect in this case is even stronger than the 
blockade of MHCII (positive control) . 
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Exemplary embodiment 3.4: Expression of 8F4 on T and B cells 
from human tonsils. 

B cells and T cells from tonsillar tissue from various 
sources were purified in a conventional way and investigated 
by flow cytometry for expression of the 8F4 molecule. 
Whereas the signal was not unambiguously significant on B 
cells, there was expression of the 8F4 molecule in varying 
density by about 50-80% of tonsillar T cells. It is possible 
in this case to identify two populations differing in the 
level of fluorescence (8F4 high and low, respectively) , and 
differing in expression on the various tonsils. Thus, for 
example, tonsils shows a pronounced 8F4 low population and 
other tonsils shows a pronounced 8F4 high population. 
Exemplary embodiment 3.5: Coexpression of the 8F4 molecule 
with other activation markers. 

T cells purified from human tonsils were analyzed in 
2 -colour flow cytometry for coexpression of the 8F4 molecule 
with other activation markers. In tonsils, 8F4 is 
coexpressed with CD69 as well as with variants of the CD45 
molecule. In this case, the 8F4 high cells are unambiguously 
correlated with a CD45R0 expression, while the 8F4 -negative 
cells carry the phenotype CD45RA. CD45RA is mainly expressed 
by so-called "naive" T cells, whereas CD45RO is associated 
with an effector cell function. The 8F4'' cells are thus 
mainly "mature" T cells. CD45RO and CD45RA are isoforms of 
CD45. 




Example 4: Localization of 8F4-pQsitive cells in the tonsil 

Tonsillar tissue in frozen sections was stained with 
the 8F4 antibody in the APAAP technique (alkaline 
phosphatase-anti-alkaline phosphatase) by standard methods. 
8F4'^ cells were found preferentially in the germinal center 
of the tonsils, but also in part in the T-cell zone of the 
tonsils. 

Example 5: Costimulation of T lymphocytes 

96-well plates were coated with a goat anti-mouse Ig 
antibody (20 fig/ml) , washed, and loaded with the anti-CD3 
monoclonal antibody 0KT3 (various dilutions of an ascites) 
and the 8F4 antibody according to the invention (2 mg/ml) . 
The OKMl antibody or the 2A11 antibody (both 2 mg/ml) were 
used as isotype control. 

Exemplary embodiment 5.1: Enhanced expression of activation 
molecules on T lymphocytes after costimulation by 8F4 . 

Purified CD4"^ T cells from peripheral blood were 
activated with various concentrations of the monoclonal 
antibody 0KT3 and, at the same time, costimulated with the 
8F4 antibody or a nonspecific antibody of the same isotype. 
As comparison, costimulation was carried out with the anti- 
CD28 antibody-9 . 3 , one of the strongest known costimulatory 
antibodies. Even with optimal stimulation by CD3, a 
costimulatory effect is still to be seen both with the mAk 
8F4 and with the mAk 9.3. In the suboptimal 0KT3 region, 
that is to say the region in which complete T-cell 
activation cannot be achieved without costimulation, both 



antibodies are able to increase the expression of other 
activation antigens by a factor of 4 to 100, and the effect 
of the anti-CD28 antibody is still visible even at very high 
0KT3 dilutions. This is attributable to the fact that with 
very weak 0KT3 stimulation the 8F4 antigen is no longer 
brought to the cell surface and thus cannot be crosslinked 
by the mAk 8F4 either. 

Exemplary embodiment 5 - 2 : Comparison of the costimulating 
effect of 8F4 with the costimulating effect of CD28. 

Purified CDS"^ T cells were stimulated with a 
suboptimal concentration of the monoclonal antibody 0KT3 for 
51 h. The costimulators employed were antibody 8F4, antibody 
9.3 (anti-CD28) and isotype controls (2 mg/ml each). After 
completion of the stimulation time, the T-cell proliferation 
rate was determined by ^H- thymidine incorporation. In 
parallel cultures, the supernatant was removed and the 
concentration of the cytokines ATAC/lymphotactin and IL-2 
was determined. 8F4 and CD2 8 differ greatly from one another 
in relation to IL-2 synthesis. CD28 costimulation leads, as 
also described in the prior art (Chambers and Allison, 
Current Opinion in Immunology 9 (1997) , 396-404) , to very 
extensive IL-2 secretion. By contrast, IL-2 production with 
8F4 is below the detection limit. However, proliferation is 
comparable in the two mixtures, and thus the autocrine 
growth of the T cells must be attributed to other factors on 
costimulation of 8F4 . The two antibodies also differ 
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scarcely at all in the costimulatory effect in relation to 
secretion of the lymphokine ATAC. 

Example 6: Determination of the immunoglobulins synthesized 
by B cells after interaction with 8F4-costimulated T cells 

96-well plates were coated with a goat anti-mouse Ig 
antibody (20 mg/ml) , and loaded with the anti-CD3 monoclonal 
antibody OKT 3 (1:500 to 1:80,000 ascites) and the 8F4 
antibody according to the invention (2 mg/ml) . The OKMl 
antibody or the 2A11 antibody was used as isotype control. 
In some experiments, a costimulation was carried out with a 
CD28-specif ic antibody ("9.3") for comparison; cf. Hara et 
al., Journal of Experimental Medicine 161 (1985), 1513-1524. 
50,000 purified ( Magnet obeads , Dynal, Hamburg) CD4"^ T cells 
(>95% purity) from peripheral blood and 25,000 allogenic 
tonsillar B cells (negative selection by T-cell resetting 
with sheep erythrocytes, 96% purity) were pipetted into each 
well of the culture plates pretreated in this way, and 
cocultivated for 8 days. After this period, the supernatant 
was removed and analyzed for the concentration of secrete 
immunoglobulins of the IgM and IgG types in an ELISA in a 
conventional way; cf. Nishioka and Lipsky, Journal of 
Immunology 153 (1994), 1027-1036. 

Exemplary embodiment 6.1: Enhancement of the synt he sis of 
antibodies of the IgM and IgG types by the B cells after 
costimulation of T cells. 

Purified 004"^ T cells from peripheral blood were 
cocultivated with allogeneic B cells from tonsils for 8 days 
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in a conventional way. With suboptimal stimulation of the T 
cells with the 0KT3 antibody, the costimulation of the T 
cells by 8F4 enhances the secretion of IgM and IgG 
immunoglobulins by a factor of 40. 

Example 7: Prevention of the activation- induced apoptosis of 
peripheral T cells after costimulation by 8F4 . 

Peripheral T cells (purified by nylon wool adherence 
in a conventional way), were stimulated with PHA (1.5 mg/ml) 
for 20 h and cultivated with IL-2 for 6 days. The cells were 
then restimulated by 0KT3 with and without costimulation by 
mAk 8F4 (2 mg/ml) . The apoptosis was determined by staining 
the DNA with propidium iodide in flow cytometry (FACS) . With 
suboptimal stimulation via the T-cell receptor complex, 
costimulation by 8F4 can reduce the proportion of apoptotic 
cells by a factor of 4. 



Table 1: 

Table 1 summarizes the antibodies used (clone) , their source 
of origin (source) , the specificity for their particular 
antigen (specificity) and, where appropriate, their labeling 
(label) . 



Speci- 
ficity 


Label 


Isotype 


Clone 


Source 


CD3 


Cy- Chrome 


IgGl 


UCHTl 


Pharmingen , Hamburg 


CD3 


- 


IgG2a 


0KT3 


ATCC CRL-8 001 


CDllb 


- 


IgG2b 


OKMl 


ATCC CRL-8026 


CD25 


FITC 


IgG2a 


Bl.49.9 


Immunotech, Hamburg 


CD28 




IgG2a 


9.3 


Immunex Corp . , 
Seattle 


CD45RA 


Cy- Chrome 


IgG2b 


HIlOO 


Pharmingen , Hamburg 


CD45RO 


FITC 


IgG2a 


UCHLl 


I mmuno tech, Hamburg 


CD69 


FITC 


IgGl 


FN50 


Pharmingen , Hamburg 


CD80 




IgGl 


L307 .4 


Becton Dickinson, 
Heidelberg 


CDS 6 




IgG2b 


IT2.2 


Pharmingen , Hamburg 


CD154 


FITC 


IgGl 


TRAP-1 


Hybridoma^ 


MHCII 




IgG2a 


L243 


ATCC HB-55 


8F4 




IgGl 


8F4 


Hybridoma^ 


8F4 


Biotin 


IgGl 


8F4 


Hybridoma^ 


Isotype 
IgGl 




IgGl 


2 All 


Hybridoma^'^ 


Isotype 
IgGl 


FITC 


IgGl 


2 All 


Hybridoma^'^ 


Isotype 
IgGl 


Biotin 


IgGl 


ASA-1 


Hybridoma^ 



^ The hybridoma cell line was generated in a conventional 
way, and the antibody was purified and labeled where 
appropriate . 

^ Directed against a synthetic peptide 

The antisera and secondary reagents used in the 
examples were purchased from: goat anti -mouse Ig, FITC 
conjugated, from Jackson Immune Research Lab., USA; 
Streptavidin, PE-conjugated, from Jackson Immune Research 
Lab., USA; rabbit anti-mouse Ig fraction, from Sigma, 
Deisenhof en. 



# - 24 - • 



Patent claims 

1. A polypeptide having the biological activity of 
costimulation of T cells, characterized in that 

a) the polypeptide occurs on activated CD4"^ and CDS"*" T 
lymphocytes but not on resting or activated B cells, 
granulocytes, monocytes, NK cells or dendritic cells, and 

b) the polypeptide is a dimer, the polypeptide having 
a molecular weight of about 55 to 60 kDa determined in a 
non- reducing sodium dodecyl sulphate polyacryl amide gel 
electrophoresis, and the two polypeptide chains of the 
polypeptide having a molecular weight of about 27 kDa and 
about 2 9 kDa measured in a reducing sodium dodecyl sulphate 
polyacrylamide gel electrophoresis 

2. Monoclonal antibody which specifically recognizes the 
polypeptide according to Claim 1. 

3. Monoclonal antibody which specifically recognizes the 
polypeptide according to Claim 1, characterized in that B 
cells of mice which are immunized with human T lymphocytes 
activated [lacuna] PMA and the Ca^"^ ionophores ionomycin are 
fused with a myeloma cell line to give an antibody- secreting 
hybridoma, and the monoclonal antibodies are purified in 
flow cytometry for 2 -signal molecule-activated against 
resting T cells. 

4. Hybridoma cell which generates the monoclonal 
antibody according to Claim 2 or 3 . 
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5. Use of substances which inhibit the biological 
activity of the polypeptide according to Claim 1 as 
pharmaceuticals , 

6. Use according to Claim 5, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

7. Use of substances which inhibit the biological 
activity of the polypeptide according to Claim 1 for the 
production of a pharmaceutical for the treatment of 
autoimmune diseases or for the prevention of rejection 
reactions in organ transplants. 

8. Use of the polypeptide according to Claim 1 as 
pharmaceutical . 

9. Use of the polypeptide according to Claim 1 for the 
production of pharmaceuticals for the treatment of cancers, 
Aids, asthmatic disorders or chronic viral diseases such as 
HCV or HBV infections. 

10. Use of cells comprising the polypeptide according to 
Claim 1 as pharmaceuticals. 

11. Use of cells according to Claim 10 for the production 
of a pharmaceutical for the treatment of cancers. Aids, 
asthmatic disorders or chronic viral diseases such as HCV or 
HBV infections. 

12. Use of substances which specifically recognize the 
polypeptide according to Claim 1 for the diagnosis of 
disorders in which the immune system is involved. 
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13. Use according to Claim 12, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

14. Use according to Claim 12 or 13, where an ELISA 
detection, flow cytometry, Western blot, radioimmunoassay, 
nephelometry or a histochemical staining is used for the 
diagnosis . 
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Abstract 

The invention relates to a polypeptide (8F4 molecule) 
having the biological activity of costimulating T cells. The 
invention further relates to monoclonal antibodies against 
the 8F4 molecule and hybridoma cells which produce the 
monoclonal antibodies. The invention additionally relates to 
the use of substances which inhibit the biological activity 
of the polypeptide 8F4 according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention 
additionally relates to the use of the 8F4 molecule or of 
cells which contain the 8F4 molecule as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention further 
relates to the use of substances which specifically 
recognize the polypeptide according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, for the diagnosis of 
disorders in which the immune system is involved. 
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^ UoserZeichen: 169-1 

HersteUung und deren Venvendung 

10 

. V , •« «n Pobpeptid (8F4.M.lekia) oft der Mologisch^ AWvitSt der Ko- 
«e B*.d»g UU* » P0^2. die E^dung oo.oMon3le An.M,. gegen d. 

Sti^alauo. von T-M™, W«.«b« ^^a:p« he«..U». Fem« bemffl d.. 

Erfndmg die Verwendung voa Substm», 0. ^^^^^^^^ 

Ug.de. ASO-^ t^rvlt ~«e von B^^-^gen . den» d.s 

ta«msy.«n betedag, ^. "*"2nenbei0.gan.r»spl»..tionen.Fen.erbe.riffidieE,fndung 
-^^--f MolTo L: V n Ze«: die das SF« en^aUen, aU 

rrtbeugung ode, Ue«pie Von E,taan^gen an denen das 
^^„e; Bebandlung von K,ebse,.=ran^gen. Aids, 

Immuasystem teteibgt ist, mso Hrv- oder HBV-Infektionen. 

, ^ »r rhroTiischeii viralen Erkrankungen wie HCV- oaer no v 

AsUnnaerl^rani^g^ Subs.an.en. die das e^dungsgeo^Be 

"""T — ^^^^ °" 

Polypeptid g.ezfisch erkennen. .„„ ^ Diamose von Erbaniungen, an denen 

das Inimunsystem cetexiigi isi- *" .... Wertcm Blot, ernes 

PTt^A-N^chweises, einer DurchfluBzytometne. ernes Western 
ELISA-Nachweises. em , , . . ^„ histochemisclieE Anfarbung. 
Radioimmunnachweises, einer Nephelometne Oder einer msi 

V ihr Antigen, das von "Antigen-prasentierenden ZeUen", z.B. 

dendntiscten ZeUen. B-Zellen >m ^Ueine aber reicht in den nieisten FaUen 

.e«desAn.s.s^^^^^^^ Hier. beda.es der .s.t^.en, 

; nicbt au. ^-^^^^'^1^^ .-Ko-St^— genannt) dure, andere 
gldchreitigen Stimubtion (nachfolgend aucn 
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,,g„a»nte CD2S. ^ so «xeicht & Atoaerung der T- 

0,e^,d.e^o.*=l. d.. J^^^- ^^^^^^ 

,p«^sch ^^^^ „ 0,„,^eB« d« I»n»,eal«ion uad das 

l^^stem n=We. .ch geg S^^^^^^^ ^^^^^ ^^^^^^^^ 

..Au.oii»»merkr»i™.g.« . 

S^^o:. CoUdsulccos. - ^'^^^'r—eo. sind die se^d.=u ly»ph«U=h» 
— tn"r «« die T-«ea d.=. d« vo. d»d..sc.e. 

» ZeUeo p«senuene An.,sec .^n..e zwkche.stuft. der DiS^ren^en^g 

dieser Interaktion sraenueren B-ZeUen Mca m 
Antigen-sperifi^he AntikSiper vom IgM- »nd IgG-Typ- 

. ... — iene .d — ::,t" ^: 
^""'^ ^: ^■re:r;::d:"iL.»T . e^e. ..^ B...g 

der Zyto1dn-Seki.nonvo.2.B. 11^2 mid BNT ^,che far die taeraktLon 

E>,res»«a von ZeUoberflachen-Molel-mea «e CD25. CD69. CD71. we^h 

* -no« rR B-LvniDhozyten, notwendig sma, vgl. cnamoers uBu 
30 d« T-ZeUea anderen — ^^^^^ ' '7396^^^^^ I>.c. die Ko-Sti.ulatio. .b. den 
Allison. Current Opinion in Immunology 9 (1997), 

, -n, VI, ^« weiteren die ProUferaUon der T-Lymptoryten deutUcli steigem 
CD28-Rezeptor UiJt sich des weUeren T-Zell-Steuenrng der B- 

Auch vnrd durch die Ko-Siimulaiion uber den CD28.Rezeptor oie 
Lymphozyten-Fnnktion so optumett. daJi es zu em 
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der das CD2«-G« durch ho»oIogc R.ko»bia.u» z«aait v»de (m sogen.n«t« 
lirurKe.-fdies.Wc.ege»eneA^gd«M.g»-sp.^enT-Z^ea«^^ 

Tier venmod^en Proliferation der T-Zdlen ™d » »er drasd^c. ven«d«,«a » 

;lio« der A^Ugea-spe^^en I^a^wehr. So «ird aa. durci daa fe^en von CD S d« 
Xg Antigen-spezifischer IgGl- nnd IgG2.«er d.oh B-^oz^en a^ 10/. d» 
Ko^les redlr.; vgL Shai^ « al. 2« (»,3). 609-612; Lucas « aL ,oun«I of 

/^moto©- 154 (1995X 5757-5768. 

tiier eine Ko-S.imnla.ion durch CD28 kann man ,» v/»» auch das Eindringeo des Aids-Vims m 
"^ZZ^ verl^de. vgl Bile. e. a... . - T ZZ 

L^Ll Versuche s»d v,Vo noch nich. dnrchgeflihr. worden. Be.ann.Uch scUl.« CD2 
S!z^o^-Gene an, die . Wvo » e..e.Uchen KcWwir^gen «l»en Uenne. D.e Blockade 
r« tlp-oren von CD28 dnrch ein larches CTtA-4-In»ung.ob„lin-Mo,eM « m 
^enmodeil erfo.greich ehgese.« worden, um die Abs.o.nng von nansp— Nie^ 
verhindera Hierbei v^rde CtLA-4 in Kombinauon mi, cinem An.ik5n.er geg» d - 
Uganden-Mole^U eingesetz. «ord«.; vgl Kirk « al. Free. Na,,. Aca,. Sc.. USA 94 (1997 
,789-8794 Die Blockade der CD28-Ke«p.oren beaiffl jedoch sam.Uche T-Lymphozyten und 
^ch. nur die berei.s akOvierten. da CD28 auf T-Lympho^en kons.im.iv exprimier. ^. 

ES bes.ch. somi. ein Bedarf an en.em ko-»enden Oberflicheomolekul, das nor auf 
alaivienen T-Lympkoa^en exprimie. ^d. Der E*.dung Ueg. daher die Anfgabe zn^n^de, «n 
Oberfl^chenmolekSl anf ak.ivier.en T-ZeHen, das eine aarke ko-sUmula.or,s^e W.k»g 
zenuale Fonkdonen der T-Lympbo^- anf^eis, berei.»s.ellen. Eine weirere Anfeabe der 
Erfcdung is. es. Subs.anzen. .B. monoUonale Antikerper gegen das ko-sUmnia,or,sd>e 
, Oberflicbenmolekal, natOrliche oder sy«he.ische Uganden. Agonisten oder Antagoms.ea des 
Oberflachenmolekuls bexeitzustellen. 

in einer ers.en Ausfiil^angsfon. bemffl die Erfndong ein PolypepUd mi. der biologischen 
Akivi.!. der Ko-Watfon von T-ZeUen. charatoerisier, dad^ch, daH .) das PolypepUd auf 
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3te«eii«iCD4 md Killeizdlen) oder dodritisAen 2ell.B 

::a4^re.Lp...ese (SDS-PAOE). - wo., d.. zw. Po.ypep.d..«e. des 
Polyaciyianua^ 97 vna imd etwa 29 KDa baben, gemessen m eroer 

Polypeptids ein Mokkolarge^wdxt von etwa 27 kDa imd etwa 

reduzierendeiiSDS-PAGE. 

^^..^^ ^^^^ ^"--^r^rirrror :r: 

^ Ai^Kii^mine der T-Lyinpliozyteii expnmert, und zwar sowom aux 
"cS-^Tur^ e.«^- ,ed>^.»d. SDS-PAG. das SF4.Mole.-m e. 

M«-.zw..e.ecwa»»d.CU,a^^^^^^^^ 

P^renL zusa^mengesem, wolei die beid«> Peptidienea fa ein« red«»«.d.n SD -PAGE 
Ltl^Tewich. vo. erwa 27 ^d ^ 29 auiWeise. Hisrologisc. ka^ das 8P4- 

r2Lo,eu e-,deu.ig n.chweisen. ^.esonde,e fa Kefa^«». de. Or. ^« 

iCo^e. ^d B-«en W der 0«erie™. von 

T Zellen sfad » erwa 50..0% positi. fflr das »F4.A..igea und we,sen 2e.chen «ner 
CoLne^e. MtMe^ns auC Das SH-Mo..^ is. auf r^enden oder aW,Merren B-2eUen, 
Granulozy,en. Monozy<eo. NK-ZeEenu^ddenaritischenZeneo nich. nachwe^bar. 

Efae ^eMise Wo.o^c.. des ,F4.Mo«=ms is. sefae .o-sd.— ^^^J^^ 

.^p^o^en. Die ...s.in>*rende A^.« werden naC Lu.^. « aW--^ 

ori«' «e*c/„e m (19«X 1595.604. Die ko-s,im»I.erende » des 8F4- 
txpecirae/ rms.MolekOls welches als zenttales 

i MolekQls itaelt der ko-sOmuEerenden Almvla. des CD28.Molel£u.s. w 

Vers.^k»nssel«n.n, der And.en.Erm durcb das Inuaunsys.^ ideatifc.«, worden ^. 
Das8F4.MoleWl».ers=heide. sichjedoolfavielen AspeL,en von Cm8. So mdi d.e E,^res. 
des 8F4-Mo.ekms auf der OberflSche der T-Ze^en erst fadude« werden. wahrend CD28 
.ons.in.tiv exprfanen «ird. And, fa derFnnldon sfad deumche Un.erschiede nachwe^bar: D.e 
0 Ko-S.imola.ion tiber CD28 fibre zur Cbere^ression zaUreUier Lyn^pbobne n.a. des 
ln.e,lealdn.2 (IL-2). Anch die Ko-Stodation aber 8F4 fflbr. zn efaer vers.irl«en Sekreuon von 
Ly^pbokfaen, nich. jedooh des 1-2. Bonn. n«ersobeide. siob die ko-s,imula,oriscbe Ato..a. 
des 8F4.Mol.kms von der Akrivi.i. des CD28-Molekms. Da die Sdn^Iation Uber 8F4 mcb, ^e 
Zytokfa-Gene anschaUe.. is. efae Ko.Stodati.n aber 8F4 In v/v. vondlbaS, z.B. gegenuber 
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I virenundBakterieahin. 

, , . -^o <rtarke ko-stimulatoxische Wffkung auf 

• \,«» A-Mi 8F4-Molekul in vifro eme starve Jto biu« 
Kach Expression hat das mui 

verschiedene Funktionea der T-Lyniphozyten: 

DeutncheVerstSrkungderProliferationvonTWozyten. . 

Stark erhohte Expres^on von Steuerungs-Molekulen. z.** 



15 1. 
2. 
3. 



20 



Zellen 



25 



30 



r u t^m rile Eifindung monoklonale Antikoiper gegen das 8F4- 
Mourn Ke=*d»SSS=o^» —^ M^^^^^^ ..^...eaVerf^e. ..se.eU> 

Tri 2;r»o.d« s.*. -^^^ we,d«. p. mu^b. de. 

rz.S,sa.l-Sys.«a ) Myelom-Mea fusioBie:,. SW-spezitole monoVlonaU 

w=,d» dadu.=h ^, Sisoa. (».wed« 

msiMren T-Zellen und crkenneu cin Mt.g« von *va 55 b.s KD 
„.uH„.d« SDS-PAGE und voo et«a 27 U)a nnd etwa « .Da in «n« «du.«»d„ 



10 



NOU 02 2000 10:18 FR PENNIE EDMOND TO 4226877 P. 07 ^ 

PAGE auf aktivierten T-Lynq)bozyien. 
rf.d«»SSseDaiB»BonoU»3l«Mtik6,perh«s«llen. 

OigaotnnsptotauoDsn. Db Blockade 

verbes^n .B. die Ve,hi»dc™>s d« OrganabstoBung, da «ne solch. 
13 aktivieiteT-Lymphorytenbetriffl. 

Ein. wetter. AusBhrungsfom. der Erfiadung betriffl die Verwendu.g des er&du.|sg»iBeo 
Eme wetter. Auaunnmg erfinduBgsgemSDe Polypepud, zur 

«lds a. ^^'^''ZZ^,^ 3, aa. ™«e. b^e^g, i.. 

T7 t bT:1 vo! Krebsla^gea. Aids, AsU»aer^a.^gea oder 
:"v.I^"Z-HCV.oderHBV.Me....^ 

. oas eraad^gsgea^ae Po,.epUd ^ ebeaMs — Weise . ^ge^ 

' so daO dies. zone, das ; " r;lt,,.« — 

« rodicrende NuMeinsiuresequenz oder em vcKior, uuua 

" :ll^:l,«o. .B. die eOKA oder ge.o»iscbe ONA, Pro.o.ore. ^ 

«r aie Expressioo der I..Meins«enz bena«g.en Eleven... . e.e Z^e e.geso^«,« 
werdeo Feruer ^ das «£nd»gsge..SBe Polypeprid .B. ^ttels Uposomen . ZeU. 

, p„h.„tid daBach auf ihier ZeUoberfladie ausbJdeu. 

angeiSlm werden, die das Polypepuo oaua u 

30 Eld,.gsge«.B .e»en diese ZeUea aU A™ei»i«ei — t werdea -besood^ 
Wiede*l:eu™g der Dysreg».Uo. des »coscb.c.en i™s..«s - .e » 
^.icier cbroBischer InfeWonserkranbuigea auftrin, xB. im » von AIDS. 
As^„^ge» Oder bei cbrooischen viralen HepaUriden (.B. HCV HBV). oder ^ 
Stimulafioa des I»n»u.sys.e»s in v,>o oder in v,«,. wie .B. fflr a.e W .vo. 



0 
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Krebserkrankongeix vetwendet werden. 
FachroaDH bekannt. 

Die AWatosea dienen der EriSutenmg da Erfndmg: 



.3^;t«tion des 8F4-Aiitigeiis aus akdvierten humanen T- 
Fis. 1 zeigt das Ergebnis einer ImmunpraBpitation des 8F4 An g 

7. fa^ Natrimdodecylsulfat-Polyaciylainidgelelektropbores^ (SDS-PAGE. 12/ 

"kDa" bcdeutet Kilodalton. 

• . c Fr.ebnis einer Durcbflufizytometrie nacb Induktion des 8F4-ABtigens auf CD4^ 
»0 Fig. 2a zeigt das Ergebms einer uuroim jr bedeuict 

. . A c.r A^r T-ZeUen ist in Klammem angegeben. FMA dcqcuiui 
T-ZeUen. Die Aktivxerungsdaucr der T Zellen ist ^ ^onoldonaler 

Pborbolmyristatacetat; "PHA" bedeutet Pbytobaexnagglutnnn. 0KT3 ^ ^ 

. rn3- "MLR" bcdeutet gemischte Lymphocytenreaktion (engl.. mxed 

AntDcoxper gegen CD^, ''^^ ^ rmR- "SEB" bcdeutet 

.v,»v"mAK9 3"isteinmoiioklonalerAntikorpergegenCD28, SEB bcdeutet 

lymphocyte reaction), mAJS. y.j 
25 Siaphylokokken Enierotoxin B. 

2b das ErseMs e»« Km.dk der toduMo. des SF4.A..igens auf CD4'-T-Zenen .a* 
»d 10..... . ^« r..c.u...e.e.e. . d.e 

Inmnaflooresienz Oog) iese» ^« ZeUzabl 

Fta 3 »i« das Ergebms einer DurcbfluB^omeoi. r»r Identifikation vo- Molekffle.. v«l=he an 
d: ;ri: vo! 3P4 ^n ^ .^p.oc.e reac«. be-eiUg. s.d. "Mo" bedeu.e. 



biotinyliertet Antikorper 
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ZellenmderTonalle. 

.1. ivd mif T- und B-Zellen aus humanen 
c -.n das Ereebnis emer Expressions-Analyse von 8F4 auf 1 una x» 

Su<5taviain-Phyooei>rtlumSekimd3iKageDZ. 

H,. 6 die MTession d« SFA-MdekOh ui. ande«n .y«Menmss=^ken. (CD69, 
CD45) in einer Durchfluiizytometrie. 

fiir anu-CD28-AJitik6iper-9.3. 

' S zei« einen schematischen VergleicH der ko-stimuliereadeu Wirkung von 8P4 mit der ko- 

7 WiL. von CD28 W bedeutet monoklonaler »er; "ATAC" bedeutet 
stimuLereudea W^k-ung von CD28. ^^^^^^^^^ ^^^.^^ 

"Actrvaiion mduced T ceU derived And Chemokine reiateo , cpm 
pro Minuie. 

LaielzeUennao.Ko.S.»ulaUonv»T-ZeHe."ng»bedeu.e,Nanno.r»»; .edeute. 
MiMter; "inAk" bedeutet monoklonaler Antikoiper. 

„ F.S. 10 «is. sche-atisch die Verhhderu.g der aWvie^nssinduzieneu Apcp.os. peripherer T- 
ZeUen nach Ko- Stimulation durch 8F4. 

Die nachs-ehenden Beispiele emuten, die E*du»B -d sind =ich. einsch^^end ^ ver^ehe». 
30 Rri ^irf 1: Gene ^^'^'^'^ ^^-"^ 8F4.Antik6tpss 

Balb/c Miuse wden ». hu^» T-Zdlen i»n»»isie„. wclche voAer fBx 24 b »n. 33 ngM 
des PhoAolesters Pho,b.ln^a»cet.. (PMA). (Sign.. Deiseniofen), und ». 200 ns/»l 
C.-.Ionophore lonomyci. (Sis««. Dei«=l.ofea) ahiviert worden sind (sogeaann.e 2.S.s«al- 
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■ -^^e-l Nach dr«».Sg» Booster v«rd» die Mil^eUcn d« Mause My.lo» 
TlL-tZ Nr cL-15»0) Sweden »d M,it6,p«.sezenue«nde Hybridome aad, 
P3X63AS8.65. (ATCCNrCFL ^^^^^^^ ^^^^^^^ ^^^^^^^ 

'"'""Jlenrsrd^e. »a^»t; S^^o. PraCca. Bow Co»e„y. 

Zch eines der Ag=nzi« aUA. r2.Si^atMold=Ql=") w»rde» IBr em. wenere 

!nZt^^«Hede^eU « be^-ea «e. gegen A^en.s»o,e,c01e (vgl 
a^-zl — K^e... wenHerbeUeW de. .ebon oben .n.^.» . 
tt«U" d. K.e.. d« I.d„.>o« T-ZeUe. .ad die Bxp...oa auT 



verschiedenen ZeUlinien. 




0 



25 



OberflSebea^noleWle voa aktivienea bu^ea T-ZeUea wurdeo ■»! aacb Staadardmetbodea 
:::id ^. dea, SP. aacb S.3ada^e.od.a v,. ^d.. 

, A .-.c Princiole and Practice. Academic Press, London, 1996. Fur die 

r::;rrder;:«-s..^^ 

257 (1982) 10766.10769, aa ftoteia G (Pbamada. Freiburg) gekoppeh (8F4.Ma,r«) D s 
ZrdLa..ixe*,g.eaacbScbaeidere..U.ebevor.ebcad.Pas„^^^^ 
MoleWl wurde auf ObUcbe Weise ia der SDS-PAGE (aicb. reducer. «ad reducer.) aaf se»e 
molebdare Masse aaalyaert; Godiag. siebevorstebead. 



TZeBea in der DurcbDuBzytometrie etfolgte aacb 
30 Die Analyse der 8F4-trageBdea T-Zellea m ok \, ^ . ,00, 

Standardme.bodea;vgL Sbapiro. Pracdcal Row Cy..M«ry.Wney.Uss,Kew York. 1995. 

....,.n,n.,l.«.^i.l 3.1: I>uxcbll«Bzyto,aeaie aacb bdukUon des 8F4.Aa.igeas aaf CD4*.T. 



Zellen. 
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■^w™ Blut wurien irit verschiedcnen Agomm in flWoher Weis. 

Ve^ea«..«s«d>..I>.eAto« g pkoAo!Myris..«ce.at (PMA; 33 

" 'I L":!,^ ZeJSl- (PHA .3 0KT3 (— « 

rr; ooo B.zen», ^ .3 ^^.^^^^ 

zwichen 50 uuu Auswertung ergab. dali 

rn?8^ StaDhvlokolckeii Enterotoxm B (S£U, "S'"*'-' . ^ . - 

gegen CD28), StapUyio cr4.Molekul auf T-ZeUen za induzieren, jedoch m 

verscMedene Sxm^ geexgaet smd. das 8F4 Molel^ ^^^^^^ 

gisCen Agen.. PMA .d ^^^^^^^ ^ 
Sicuation darsteUen, wie z.B. akzessonsche Zellen m dex MLK 



9.3. 
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20 
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Aktivienmg mit PMA und lonomyob. 

CD4' T ZeUeo a« de. periphery B,m wurde. n«. PMA (33 ^g/ml) »nd l.no»ydn (200 b^^) 
"llTwr^u^n n Id nac. 0, 4. 8, 12. 24 uad 4S SWeo auf die Express.on d« SF4- 
mubUcherWeiseauimn -„vWr Weise mtersuat. Das Molekffl ia bereits nacli 

Molelculs iu der Da«l>flttflzytomem= m ubUch« We>se ».= a. 

vier Stunden auf d« Ob««ch= de.eWeAa.. gehor. aUo ^ Klas^ d^«Uuv 
M-ivicnrngsantigene. Auch,..=b48 S^u.d««ird das Amigea.ocb gu. e,^n«.en. 

j^^^^o^^ - Identification ven mU:^^ welCe an de. 
bduktion von 8F4 in d« ■ Wlympbocyte reaction" beteibr smd. 

™k™^ Blut wurden nnt 100 000 allog^en tonallaren B- 
50 000 CD4*-T-Zellen aus dem penpheren Blut wuraen nn 

, , , • • ^ f-iT 5 2% CO, 200 111 RPMI 1640 nut 10% FCS m 96-WeE 
ZeUen fir 5 la.e ko 8F4.Molekub ia der Durchflufizytomeine 

r::i:Br — ^^^^ 

:rin; ane « de. K... .^ge«g.. u« die Abl..gi^ei. der 8P4.. von 
diese. MoU-Oien » iibe.pt.fen. Die E^tession von 8P4 m sio. - 
CD86/CD28.1n,e«l«ion MocVieren. nich. iedoch dnxcb Blocl^de von CD80. Der Blockade 
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Effek. is. Her^ei .och sti*. .U <Ue Blockade von MHCn (Posiuv— ). 
^^^^^^^^^^^..^E^s^onvo^ 

Ti-r^ r^ebe von verscHedenen Quenen vmrden auf ublidxe 

«;cn «nA tn der DurchfluJlzytoinetrie auf die Expression des sr^ jyioia«u* 
Weise sere^ngt und in der Durcim ^ expriinierten etwa 50-80% der 

<A ,„f 7ellen das Signal nicht emdeutig sigoiliKant war, ejcpium 
Wahrend auf B-ZeDen aas aiga 

- « >,^i d«i verschiedenen TonaUen imterschiedlicli ist. So v/eist 2.i>. 

K „ Toasffleo =ereimg.e T-Z=!l«. v^lrfen ia der 2.Farbea-Dur=hflaBzy.om=trie auf die 
,3 A„s u « I- ^ ^^,™.,s™..e» analysicn. Ia Toa^ea wird 

Ko-Bcpress-oa « SF^M CD45.Moleka.. Hie..ei ^d die 3F4. 

"hidi'-Zellen emdeutig nut einer express ^ 

Z=nt de. Phlao^yp CD45KA .ragea. CD45RA wd ha»p«.ohUch voa so^enaaat^ aa.» T- 
. • V CD45RO nit einer E£fektorze!lfui>taion assozaert is. Es handelt 

,0 ZeUen expnn.en, wotogegea OMSRO na 

sich also bei den 8F4'-ZeUea hauptsaebhdl inn ce& T-ZeUen. .J 

Isoformen von CD45. 



25 
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TonsiUlres Gew.be in Gefiierscbninen ««rde n* den. 8F4.Mti.arper m der ^-^^^^ 
(a,ka,iscb.Phospha.as.3nd— be-Phospbatase) nacb Standaxdverfabren angefirbt SF^ 
ZeBen v^den vorzugsweUe in. Kei=»«.«wn der Tonsiilen vorge&nden. aber . T. aucb » 
T-Zell-Zone der TonaUen. 

96.WeU.Plat.en wurden nut einem Zieg.n.an.i.Mau>.Ig.Antikorper bescbicbte. (20 ,g/,nlX 
gewascben, nnd nn. dem anU-CDS »..o1donden Antik6,er 0KT3 (verschiedene Verdannnngen 
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w^e. de. OKM. M..a,e. od. de, (^-e . W^) 

verwcndet. 

nach Ko-Stimulatlon durch 8F4. 

G„eim«. CD4-.T.ZeU.n .us d»periphe.ea Bht ^e. «h v«s«hiedeaen Konzen«.U».n 
™Uonalen «ers 0KT3 .kfivier. »d ileichzeWg id. de» SH-Mt^o^per oder 
r Ciea Anla.„ .eie.en Xso^s ^ ^^^^^ 

^LlaL dem >aa-CD2S-Mti.a,«.9.3. emen. der s.lx^.» ^^^^^ ■'o- 

rll. SH a. auc. ^ 9.3 .oeh Ce. Bffe^ » sehe.. ^ 

™' . V J,™ Bneich m deiQ olne Ko-StimuJanon keme voile T- 

sukoptimalen 0KT3-Bereich, di. dem Bereicm m aem 

ZellMen^g »eh, enielt werden ka^ k6^ea teide AntikS^per d.e Express... =.de r 
Ltlss-iseoe <«» de. Fa.,or 4 .is 100 s.elge.. wo.el die des a.n-CD.S^ 

Mla-pers ai »och bei seh. hohen 0KT3.Verd<l.„>unsen slch.ba, wd. D.es » da, uf 
ItZLe.. da« .ei se^ sCwache, OKT3-S.U»l..on das 8F4-Anasea ^Ct ^ ^ d.e 
Zelloberfliche gebracb. m,d so^t auch nicta vom ^ 8F4 l.euzveme« werdeo kann. 

^^^^^^^^^^^.^i,^ Verglei* d« ko-sHn^^erendeo Wirk^g vo. 8F4 ^ de, ko- 
stimulierenden Wirkung von CD28. 

Gcreinigte CDSM-ZeUen wuxdea «r 51 h .olt einer s»b.ptii»len Konzen^-io" des 
„oc.klo.alen Mtikarpers 0KT3 snm-Her.. Als KcStin^ulatoren >™den ^«^»^« j^^ 
M,,kan.e, 9.3 (an.i.CD2S) .nd lsot„.kon„on.. eingese-z, OeweP. 2 n^ml). Na* Ablauf der 
Sttadationsdauer wurde die Proliftrationsra.. der T-ZeUen durch 'H-tkyr»idi«-Ein au — . 
^ Paranelkulturen wde der Obers.«.d entfem, und die »rauon der Zytobne 
ATAC/Lymphotactin und IL-Z bes.in»t. BezugSoh der Il.2-Synti.ese .mterscheidea s.oh 8F4 
0 mi CD28 sell stark voneinander. CD28-Ko-Stim»lafioc fDto. ™e auch i» Stand dar TeehnJ. 
beschrieben (CbaMbers und Allison. Cur^n, OpMon in /^/og- 9 (1997), 396-404), ^ 
e«er sehr starke. IL-2 Sekretion. Mi. 8F4 hingegen liegt di. 11.2 Produktion nn.erbalb der 
Nachweiserenze. Die ProliferaUon is. jedoch a beiden Ans3.«n verHeidbar, das amoknne 
Wachsmm" der T-ZeUen »»B also bei 8F4-Ko.S.imula.ion auf ».der. Fataoren zurttckgefuhrt 
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.e^e. Auc. in be., .uf die Se^etion des L^.o^s ATAC —den .c. die beiden 
Mtikoiper in derko-stolatoiischenWiikungkaum 

« 7Mi™ 1,1 Tiirrfm TmTTT"-°i»^"ting nach Tnteraktion mit 

jiri )rn fiTT'^''*^''" T-ZePea 

A., rmt einem Ziegen-anti-Maus-Ig-Antikoiper beschichtet (20 mg/ml), 
,a-Wen-PIa«en ^d. - ^^^^^^^ ^^^^ 3 ^,300 bis I:SO 000 Ascites) 

dem exfindungs eB^ ^u-Antikorper verwendet. In einigen Experimenter ^de ^ 
OKMl-Antikorper oder der 2AU-Antikorper ^ durchgefuhrt; vgl. 

X, .me Ko-Stimulation mit einem CDaS-spezifiscben Antikoiper ( 9.3 ) durcHgeiunn, gi 
Vergleich erne Ko Simomati 1513-1524. In die so vorbehandelten 

« »t «i Tournal of Experimental Medicine 161 (1985), IMJ i^^^. m 
HaraetaL,Jaur;«././^:^ (Magnetobeads, Dynal, Hamburg) CD4*-T. 

Sl-...Me. .acb .e. Ze.da.. ^ " J.^^^ 

Kon^entration sezenuerter Immunglobuline vom IgM- und ^^O-Typ ^^^^"^ 
analysiert; vgl Nishioka and UpsWy. Journal oflmmunolo^ 153 (1994), 1027-1036. 

(^e B-ZeUen nach Ko- Stimulation von T-2ellen. 



0 



15 



20 



„ L OKn.Mt^a.p« v«...-. die K«.SU»».aUon d« T-ZeUen d^h SP4 d.e Sc^enoo der 
IgM- und IgG-Immunglobuline um den Faktor 40. 

.ontnc^. periphe — T.yp.n^n nach Ko- 



p^: ^;.i v.ri.md«ung drr iV thri^niTiosinduaerten. 
QtinniilatinTi durch 8F4., 

Periphere T-ZeUe. (fiber NyloawoUadhlrenz in Ublicher WeUe .ufgereiai^) fir 20 h-^ 

d.ch 0KT3 on. und ohnc Ko-SU«u.«ion duxcl 8F4 {2 n.g/»l) res«ier.. Die Apop.ose 
wurd. durch Anfirbung der DNA P«pidiu«odid in der DurcMuBzytomeme (FACS) 



30 
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dm T-Zdlreztptoi-Komplex kam Ko-Stimilation 



bestinott. B« s»toptiin3l« Stta»l3<io= flbei 
a,er 8F4 de. Antdl spoptotolex Zdlm den Fatoor 4 ,«ke. 



Sir r - ^^^^^^ 



Marldeiung (Labd) wider. 




Wei.c generiert. der Aniikorper aufeereinigt und gegcbenenfells 



^ Die Hybridomzellinie wurde auf ubliche ' 
markieit. 

2 gerichtet gegen ein synthetisches Peptid 

2ie« anti-Maus-Il FnC-konju^en. von I.cbo,, Immune Research Lab.. USA. Sneptavidm. 
,Ziege.anuMausig,rn j =• Kaninchen-aDii-Maus-Ig-Fraktion. von 

PE-konju^eit, von Jackson tomuno Researeh Ub., USA, Kanjncnen an 

Sigma, Deisenbofen, 
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# " m \ 

PyfAntanspruche 

, Pol^eptid ». der «o,ogU=heu A^l. d« Ko.S.i»ol.tion von T-2ellen. da.,^ 

charaktcrisiert, daB 

a) das Poiypepuo am dcndiitisdiai ZeUen voikommt, 

daMertea B-Zellen. Grando^ec. Mono^ea, NK-Zelta, od« dentans 



riaemDimeria«obeid.sPolypeptid«aMolekuhigewich.v»netwa55bis60 

r - --^^-^^ Ka— dec-.. 

^ J ^ie zwei Polypcptidketten des Polypepuds ein 

Po,ac.>a.^S-.««.. J^^^^ . e.. .ed^^end. 

MoldMlargewidK von etwa 27 iDa und Mwa i» 
Natjtandod«cylsu]iat.Po^ac0Umidgelde!flrophoiese, 

Mon=ldon3lerMUk6:p«.derda,Pol«.epUdnachM,rachlsp«i6scbe*e«nt 

3 MoaoUonaler An.i.drp«. de, das Po„pepUd nach Msp^c. 1 ;P=^f 
. . . .ev^nnzeichoe. daB B-Zelle. von Mioscn. die m. PMA »nd der Ca -lonophor. 
daduioh T-tymphozyten unnnmisien werden. nut einer Myelon^zellinie « 

'TrCrsiri:;^dor..o.e„ .e^d. »d .e n.ono.ona,en 

werden. 

4. Hybridom»lle.died«, n.o.oUonalenMaca,«naehMspxuc.2 od.r3 exzeug.. 

5. Ve.wenduagvonSu.st,nzen,diediebiologis^eAtoi.«desPol,P=pndsnachAnsp«ch 
1 henunen, als Arzneiinittel. 

6 Venveodnng nach Ansp™=h 5. «ob=i die Substanzen einen monoUonalen Antik6^«. 
, aatorliohe oder syn^edsche Uganden, Aso>ns.«. oder Anugoniste. mn&ssen. 

7 Vexwend^g von Subs^nzen, die die biologUchc AictivilSt des Polypepdds nacb Anspmcb 
1 be™.e., zur Herstelivms eines Anndminels z„r Bd>andiung von Au.oin»un]aanId>ei.en oder 
zur Verhindenmg der Abstotogsreaktioneo bei Organtransplan.ationea 
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v«wend«nsd.sPol».ptids..chAnsp«chl3]sAi»«»itta 

5 BdiantoS von Kiebsertaadcungea. Aids, Asumja 
Eik«tonge«>>ieHCV. od=r HBV-MeMone». 

10. Ve™«.d^vonZelle.e.^3l.»dd«Pol,peptidnaohA.sp™c.l.^A™eini„e^ 

Ertaad^nga v<i. HCV- odei HBV.Infdcdo»en. 

Ve^weodu.gvo.S.W^^o.^edasPo.^p.pUdnac.M.pn.c.lspe^s.^"'^-^^ 
,5 ^Kag„.sevo.ErkraBtogea.and»«.d.sI»munsy»emW«bg.«. 

P Ve.wend.Bg «ch ABspruc. U. wobei a. SuWanzen einen „ono,doB..en A..i.6,er, 
nLlche Oder s>.<l«i«beUga.dec. Agod^co odor Anugouisten ™^sse.. 

^ » 12 Oder 13, wokei zui Diagnose da EUSA-Nachweis, 

Anfarbimg venvendet wird. 
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2;usasamen^ssung 



15 



. .«rift da Pohpeptid {8F4-Molekia) nit der biologischen AWvi« der K»- 
..M.e«l..dH,^— ^^^^^^^ 

p.^^ds ^2^2 : .::^n^e, ^^..^e.. ve*»^s 

J J.. sW-MoKkOls od« von Zenen, aie n»s " 
aie ^--^-^^ Oder W von E— ea an deaen das 

das eifindungsgemaBe Polypeptid sp nu. AntaEonisien, zur Diagaose von 

^tOrliche Oder synthetische liganden. Agon^en oder Antagomsten, 
ErlaaiJamgen, an denea das Iinmunsystcm beteffigt xst. 
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